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Dedication


For those who understand speed is the ultimate disruptor









CHAPTER 1
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INTRODUCTION


A human activity is shaped by the goal of ensuring survival on one’s own terms. Survival demands constant and repeated action.


— Major Ian T. Brown, USMC, paraphrasing Colonel John Boyd, USAF


John Boyd was many things: an Air Force officer, a maverick, an engineer, and, above all, a fighter pilot. At the U.S. Air Force Weapons School, where he was among the founders, he was known as “Forty-Second Boyd” for a standing bet he could defeat anyone in air-to-air combat in under 40 seconds. Boyd never lost the wager. He also developed the Energy Maneuverability Theory to model aircraft performance and was a major influence in the design of the F-15, F-16, and FA-18 fighters. But his greatest contributions were as a modern war theorist—arguably the greatest one that America ever produced.%1 This status makes Boyd unique among the military minds of the latter half of the twentieth century. Today’s Western war theory is the product of many influences, notably the Prussian general Carl von Clausewitz, the Swiss general Antoine-Henri Jomini, and the U.S. naval officer and historian Alfred Thayer Mahan in the eighteenth and nineteenth centuries. The ideas of the Chinese military general and war philosopher Sun Tzu are also well-known in the West and remain influential more than 2,500 years later.


However, the last notable war theorists before Boyd, like Sir Basil Henry Liddell Hart and General Giulio Douhet, did their work in the wake of World War I. These thinkers sought a new approach to conflict that would avoid repeating the grinding slaughter associated with industrialized trench warfare. Boyd’s work complemented and advanced their efforts, shaping the development of a new warfighting doctrine known as “Maneuver Warfare.” Maneuver Warfare is a high-tempo doctrine in the 1980s that has remained the cornerstone of the Marine Corps’ warfighting philosophy for decades. “High-tempo” means conducting operations faster than one’s adversary to maintain the initiative. Boyd’s ideas stand the test of time because his work and ideas were descriptive rather than prescriptive. Boyd communicated an understanding of war’s fundamental nature more than its continuously evolving character.


Boyd served in the Air Force from the 1950s until the 1970s, continuing his service to the Department of Defense as a civilian after retiring from active duty. His work was important in the Marine Corps’ effort to reinvent itself following the painful experience of Vietnam. Boyd’s ideas were also leveraged for developing new approaches to existing and emerging threats. The Soviet Union was considered the most dangerous potential enemy, and the Pentagon assigned the Corps responsibility for the northwest flank of NATO, defending Norway in the case of a conventional attack from the East. Boyd’s seminal “Pattern of Conflict” briefing shaped the resulting Maneuver Warfare doctrine, which played out spectacularly in actual fighting during the First Gulf War.


Boyd’s total body of work was extensive, but he delivered almost all of it orally with massive slide decks in lectures that lasted many hours. He rarely codified his thoughts in writing. Perhaps, driven as Boyd was, he did not have time. Maybe it was because his ideas constantly evolved. It’s also possible Boyd didn’t author books or articles because of the complex nature of his work. Nevertheless, he conveyed incredibly valuable ideas about human organizations and how they can compete in an ever-changing world.


As remarkable as Boyd was, this is not another biography. I focus instead on one thing he developed that he is arguably most famous for: the “OODA Loop.”


Simply put, the OODA Loop is the most comprehensive model of decision-making and acting ever produced—for any leader and organization, military or civilian.


The model appears straightforward and easy to understand at first, but its richness and complexity become apparent the more you study it. For those who invest their time, the OODA Loop becomes the framework for understanding how people and organizations function in a world of chaos and competition. Mastery of these concepts improves organizations, making them more effective, more efficient, and better suited to thrive and compete.


“OODA” stands for “Observe, Orient, Decide, and Act.” Boyd identified each element and organized this sequence to depict the “process” loop of activities competing individuals and organizations must accomplish and continuously cycle through. The term process is in quotes above because I do not mean to suggest a linear, step-by-step approach—something Boyd would warn against. The model is “continuous” because as one cycle ends, another begins, incorporating feedback from the results of the prior action and many other sources. The speed at which organizations move from element to element through the loop—and from loop to loop—is also vital. Boyd asserted that the organization generating a faster tempo than its opponents’ tempo wins.


As users go through these cycles, they internalize and adjust for the inevitable changes to their environment, competitors, and organization. How fast this happens—the speed of transitioning between elements and over the loop—depends upon the operational tempo of the situation. For example, a chaotic battle experienced by an infantry squad may seem to run at the speed of light as the enemy reacts with violence, and minute-by-minute decisions are crucial. In contrast, business leaders executing a product roll-out will transition through the cycles and assess, internalize, and react to changes more slowly.
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The OODA Loop is fascinating—references, explanations, examples, and applications of it surface in conversation, publication, and lately, social media. A YouTube search will uncover many videos on the topic, most of which get things completely wrong. Others are better but merely scratch the surface. Why? Because most individuals apply it as a rote, prescriptive template: “Here is a step-by-step process that you follow every time, and it gives you a result.”


In reality, models are best used to represent and describe things that are difficult to understand. They aren’t precise replicas or formulas but a simile of something; models of complex systems and phenomena are descriptive rather than prescriptive. In other words, they inform thinking rather than direct action. The OODA Loop represents human activity in a competitive context. This representation aids understanding, giving you the tools and information to act without telling you what to think or do.


The great military theorists like Clausewitz and Sun Tzu provided context and insights to understand war. They did not write prescriptive doctrine telling people how to fight. Boyd’s work, including the OODA Loop, is similar. You can’t “apply” the model to solve a discrete problem. Instead, the model shapes your perspective or, in its terms, “influences your orientation.” It’s like the difference between training and education. Training teaches you how to do something, while education informs your thinking. The OODA Loop is synonymous with education, shaping how you think about how organizations thrive and compete.


The most important thing to understand about this model is its descriptive nature. Observing, orientating, deciding, and acting represent the continuous activities of organizations as they adapt to the environment and compete. The OODA Loop portrays implicit and explicit paths across the loop. It also depicts where and how feedback enters it to influence observation in subsequent cycles. Marine Corps Lieutenant General Paul Van Riper (ret.)%2, who worked closely with Boyd in the 1980s, would insist the OODA Loop is not a prescriptive checklist! Rather, it shapes leaders’ understanding of the intellectual processes occurring within their organizations as they plan and execute.


I know my description of the OODA Loop might not be as satisfying as an easily digestible blurb. Sorry, but not sorry—the model isn’t simple. It’s rich and complex and captures tremendous insights in a compact acronym. If the OODA Loop’s nuances were easy or intuitive, this book would be unnecessary.


What makes the OODA Loop special and fascinating for so many people is its distillation of Boyd’s total body of work. He developed the OODA Loop late in his career, his thoughts influenced by research across many domains. Everything he learned about how organizations survive and succeed is all there. The model is like a fine scotch that seems straightforward at first taste, but the more one sips it, the more the complexity and richness burn through. I’ve had a framed copy of the OODA Loop sitting on my desk for 30 years. Every time I look at it within the context of my own changing paradigm, the more I learn, the more I understand, and the more I appreciate.


This book explains how the OODA Loop works and highlights its value in a range of organizational and leadership situations. To understand that, however, you must accept a fundamental premise beyond the fact that the model is descriptive rather than prescriptive.


Boyd relied upon a crucial idea about the nature of the world that gives the OODA Loop universal value: “A human activity is shaped by the goal of ensuring survival on one’s own terms. Survival demands constant and repeated action.”%3 Boyd was focused primarily on war, but he believed all human activity to be competitive.


This is a big supposition, embracing a survival-of-the-fittest perspective. Nevertheless, the evidence for Boyd’s view is all around us. Individuals navigate the daily competition of life and work, nations strive against each other for advantages, sports teams challenge others on the field, and competition thrives at the heart of the corporate world. Organizations battle to survive; they compete against other institutions and a constantly changing environment to maintain relevance. Boyd would say an entity is never in stasis. Everything must continually vie with others and evolve.


Some might assert that the OODA Loop was developed to describe warfare and has few direct applications to other endeavors. But while there are certainly differences between war and peaceful activities, much is also the same.


There are two significant distinctions between human competition in war and peace. First, to lean heavily on Clausewitz, war is the realm of “primordial violence, hatred, and enmity.”%4 The second distinction is that armed conflict is unconstrained; there are no rules, even if ethical efforts attempt to set some.


These two differences are obviously related. Humans filled with hatred and enmity commit acts of primordial violence in war, often outside any confines. It is acceptable to do things—like intentionally killing other human beings—that society otherwise never tolerates. Internationally recognized rules for war exist, but they are loosely adhered to at best, and the eventual victor enforces them. So, some combatants naturally conclude it’s better to break the rules (if needed) than to lose. In that sense, war doesn’t have the normal boundaries that check other activities.


In contrast, peaceful human efforts are far more constrained. Individual morality, cultural norms, and laws bind competitive individuals. Businesses are held in check by ethics and laws outlining what can and cannot be done. Sports teams are perhaps the most limited competitors of all, with highly refined sets of rules. Nevertheless, the fact that peaceful struggles are constrained—and businesses, athletes, and citizens don’t typically kill each other—doesn’t negate the fact that we all engage in fierce and continuous competition.


Thus, Boyd’s OODA Loop remains relevant, regardless of the limitations framing and binding peaceful human activities. These constraints simply become part of the environment within which competitors find themselves. They accept these boundaries on their scope and options and navigate within them. Boyd’s OODA Loop as a model for decision-making and execution remains universal.


Who is this book’s target audience? Anyone who is or aspires to be a leader or involved in organizational design at any level. If that describes you—and you accept that all human activity is competitive—you’ll benefit from understanding the OODA Loop. The model certainly applies to military leaders, corporate leaders, and the coaches of sports teams. But even an individual who never manages or builds an organization will find the concepts useful. I first encountered the model at the earliest stages of my career. Ever since, it has provided a strong contextual framework through which I’ve better understood, influenced, and designed the organizations I’ve served. It has also helped me appreciate human conflict and competition, from war to football.


I will translate Boyd’s OODA Loop into something that can be applied in many settings while providing additional insights on decision-making, the nature of competition, and what it takes to win. This book is focused heavily on decision-making, but it is also much more. Most books about decision-making center exclusively on decisions. Writers discuss how to make choices, question what causes people to go certain ways, and review strategies—examining decision-making independently of everything else. However, decisions don’t exist in a vacuum, and they require action to make them useful. This simple truth makes the OODA Loop different and particularly valuable. It’s a model for deciding and acting.


“What makes you qualified to write a book for non-military audiences?” a few people asked me over the decade I spent researching and writing it. It’s a valid question that deserves a considered answer.


I served 25 years as a Marine officer, my career beginning in 1988, when the Corps was undergoing an intellectual renaissance and creating an entirely new doctrine for warfighting. The start of my career put me on the ground floor of this transformation as the service emerged from thinking and often painful introspection in the aftermath of the Vietnam War. Colonel Boyd’s work was the most important influence on that doctrine, and his ideas immediately captivated me. Subsequently, I’ve spent 35 years, including a decade in the corporate world, reflecting on his work. My understanding and a deepening appreciation of his work have continually evolved over time and with experience. And while I’ve not led a company, I have worked in senior management right below the C-suite and have had ample opportunity to closely observe leadership at all levels.


I went to war three times as a Marine officer, once for Desert Storm and twice during the war in Iraq, where I commanded over 500 Marines and sailors during the Second Battle of Fallujah, considered the most intense urban combat since the 1968 Battle of Huế in Vietnam. I led Marines in two humanitarian operations, responding to a devastating hurricane in Puerto Rico and a mudslide in the Philippines. I also directed the Department of Defense’s logistics efforts in response to the 2010 earthquake in Haiti that killed an estimated 250,000 people. These experiences gave me tremendous insights into human organizations, the complexity of how they react to challenges, and the essential truth that competition is all around us.


However, and most importantly, I’ve experienced how the OODA Loop’s concepts make the difference between success and failure. In 2002, the Marine Corps assigned me to an organization that trained senior staff. As an objective observer, I had a unique opportunity to witness the First Marine Division prepare for the invasion of Iraq under the command of then-Major General Jim Mattis. In 2003, I deployed as a combat observer embedded within the planning group of a logistics provider to the First Marine Division as it attacked toward Baghdad.


Mattis also grew up in a Marine Corps that was implementing a new doctrine shaped by the ideas of Boyd. The general understood the fundamental insight of the OODA Loop—generating an operational tempo faster than your opponent is the key to winning. Mattis primed his division to act quickly in preparation for the campaign, paying attention to even the smallest detail. For example, he ordered his staff officers to leave any sleeping cots behind to reduce the size of what could have been a ponderous baggage train.


Once the operation was underway, the speed of Mattis’s observation, orientation, and decisions drove the tempo of the entire Marine Expeditionary Force (MEF), which included his higher headquarters and adjacent units. First Marine Division staff arrived at the MEF headquarters for planning sessions with Mattis’s decisions and plans already in hand— the reverse of how things are designed to work. The general pushed his regimental commanders hard to move fast and be aggressive, relieving those he believed failed to accomplish this aim. He wanted to disrupt the Iraqi Army and create chaos, even if that meant potentially bypassing enemy units, discarding broken equipment on the side of the road, and accepting the degradation in readiness of his armor units.


Regardless of debates over the U.S. military’s later struggle with an insurgency in Iraq, the initial invasion—particularly the role of the First Marine Division—was a stunning success and validation of the Maneuver Warfare Doctrine. Mattis’s division moved “over 800 kilometers from the Kuwait-Iraq border to the city of Tikrit, defeating several Iraqi divisions and helping seize Baghdad, all in the span of twenty-four days.”%5 


Mattis’s understanding of the OODA Loop directly influenced the internal workings of the First Marine Division and how he thought about the campaign against the Iraqi Army.


“The president, the National Command Authority, and the American people need speed. The sooner we get it over with, the better. Our overriding principle will be speed, speed, speed,” Mattis said before the invasion. The First Marine Division’s leaders, aided by Maneuver Warfare doctrine and the OODA Loop, delivered on this promise. And the general’s later summary of the operation’s unprecedented success was that “speed kills.”%6 


After I retired from the Marine Corps, the OODA Loop maintained its relevance to me in the business world. I soon served as the vice president for logistics with a start-up called New Fortress Energy. It was founded by Wes Edens, a highly successful private equity investor.%7 I’m uncertain Wes had ever heard of John Boyd and the OODA Loop—but he certainly acted that way. New Fortress focused on disrupting the liquefied natural gas (LNG) industry.%8 Wes’s approach to accomplishing this goal included orienting on the sector and projects in a way no other producer and provider did, acting secretly to maintain an advantage over competitors, and moving with immense speed.


For example, New Fortress built a liquefier plant to process natural gas into LNG in about 11 months—a typical industry producer would have taken three years. Wes’s aggressive decision-making, insistence on speed, proclivity to uniquely orient on challenges, and emphasis on what the military would call “deception” took New Fortress from a start-up in 2016 to a publicly traded company (Ticker: NFE) in 2020 worth more than a billion dollars. Today, its market cap is nearly $7 billion.


Others within and outside the company may not have understood what was happening, but I certainly did because of the OODA Loop. Along the way, NFE encountered some unique challenges that the First Marine Division didn’t, including inefficient resource allocation and fewer well-trained leaders working in a less organized structure. The company had to throw tremendous capital at these inefficiencies to maintain the results of operating at a high tempo. Nevertheless, the ultimate result was similar to the First Marine Division’s success: Speed kills the competition.


Understanding how to consider various situations and adapt—how to think and act—has helped me and others handle incredible challenges and win. I firmly believe that the OODA Loop and its insights, properly applied, will do the same for you.


KEY TAKEAWAYS




	The OODA Loop is a descriptive (not prescriptive) model for how to think about designing organizations.


	John Boyd: “A human activity is shaped by the goal of ensuring survival on one’s own terms. Survival demands constant and repeated action.”%9



	Speed Kills- transitioning through the OODA loop faster than your competitor is the key to victory.
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CHAPTER 2
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SYSTEMS


People take the longest possible paths, digress to numerous dead ends, and make all kinds of mistakes. Then historians come along and write summaries of this messy, nonlinear process and make it appear like a simple, straight line.


— Attributed to Dean Kamen, inventor of the Segway


The OODA Loop is a model of competitive human activity, which, as John Boyd might say, is all human activity. To understand what it and similar models describe, we must first review some fundamental and foundational concepts of systems science, statistics, and war. It’s impossible to understand a model without first understanding the context within which that model exists.


People tend to think of complicated ideas and situations with similes that draw parallels. These comparisons aid in comprehending things that are new and unfamiliar; they assist people in achieving “cognitive orientation.” Systems science serves the same purpose, and its models are similes. They explain complex things in an accessible and understandable way, especially for Westerners who prioritize clear answers and approaches to problems in a culture dominated by “mechanistic paradigms”—seeing the world as more of a machine than a natural mystery. Systems science concepts were first proposed to help academics grasp the systems in the natural sciences, followed by the social sciences.


Merriam-Webster defines a system as “a group of devices or artificial objects or an organization forming a network especially for distributing something or serving a common purpose.”%10 Another meaning is “a collection of things that stand in relation to one another and can be conceived as constituting a larger whole.”%11 Both definitions are good, though the second is probably better for understanding how a system model explains human organizations. The concept of a “collection” of interrelated “things” that equals more than the sum of its parts describes complex adaptive systems well—and human beings and their organizations most certainly fit this description.


Two types of systems are useful for this discussion: simple systems and complex adaptive systems. We must consider both to understand why humans fall into the latter category.


SIMPLE SYSTEMS


Simple systems can be understood within the context of physics and Newton’s Third Law—broadly speaking, the law of cause and effect. As many of us learned in school, for every action there is an equal and opposite reaction.


The causes and effects in a simple system happen among its parts. You can break down these systems into components, and the behavior of each can be analyzed and understood clearly. The analyst can comprehend the resulting interactions and accurately anticipate the future. Every action or input impacting a simple system will have a predictable and infinitely repeatable reaction or output. The system’s potential is a sum of the collective potential of all the parts, and its output relates linearly to the input. Linearly, in this case, means directly corelating in an additive manner. Understanding the components and their interactions allows us to know—with absolute certainty—the complete nature of a simple system. A car’s engine is a good example, with multiple parts interacting and working together predictably. The power outputs to the drive shaft correlate linearly to the inputs of gasoline and air, with an allowance for loss due to friction.


A firearm, like John Browning’s masterpiece, the Model 1911 .45 ACP pistol, is another example. You can understand how it works by disassembling the pistol to see how each part functions and interacts. The relationships between the mainspring, hammer, sear, disconnector, and sear spring can all be examined and understood. When you put the pistol back together, you now know how the assembly fires a projectile. When you pull the trigger, the input to the system is the energy derived from the powder in each cartridge. The output—the bullet projecting from the muzzle, the energy of the recoil ejecting the spent cartridge, and the automatic chambering of a new round—can be anticipated.


Systems like these are “simple” even when their compositions are very complicated and made up of dozens, hundreds, or even thousands of sophisticated interacting parts. In systems science, “complicated” is different than “complex.”


Simple systems, no matter how intricate, can be understood through a reductionist approach—breaking things down into parts to understand each one’s function and interactions within the overall system. The reassembly of the system after analysis, with a complete understanding of its function gained through understanding how the components work, is called “synthesis.”


Even tremendously complicated simple systems with thousands of parts aren’t complex. In systems science, “complex” specifically means the system’s behavior cannot be understood through straightforward parts analysis and synthesis. In contrast, scientists label the problems of simple systems “tame” because they are solvable—change one part or input, and the result is predictable.


Comprehending simple systems is only useful as a building block to understanding what the OODA Loop does not describe. Simple systems are easy to learn, explain, and predict, and no wise individual would say the same about people and their actions. Many have tried and continue to do so, however. Human nature and Western philosophy drive many of us to categorize everything into clear groups and completely knowable, solvable problems. We are predisposed to think through a lens of analysis and synthesis, believing everything is explainable through straightforward cause and effect.


However, just because we want to think in simple system terms doesn’t mean it’s the way the world works. Human beings, especially our organizations, are far more difficult to pin down and predict. They are undoubtedly among the most complex of the complex adaptive systems.


COMPLEX ADAPTIVE SYSTEMS


Unlike simple systems, complex adaptive systems cannot be understood through a reductionist approach. We confidently know and predict the behavior of an automobile engine or a 1911 pistol by breaking them down into components. However, we can only understand a complex adaptive system from an external perspective that considers the whole system.


For example, the interactions of the components in a human organization, whether individuals or groups, are hard to grasp and anticipate. Individual or sub-group priorities influence each element’s behavior, making their interactions inconsistent and unpredictable—often, shockingly so. In systems science terms, the outputs of complex adaptive systems are “nonlinear” relative to their inputs and have the potential to scale up or down dramatically.


Examples of complex adaptive systems are the weather, climate, and financial markets. Political systems, beehives, and ant colonies also meet these criteria. A beehive cannot be understood by capturing a single bee, studying its behavior, and extrapolating its actions to the total number of insects. Each individual acts according to its own priorities and mission, and its objective and contribution to the overall hive change as it matures.


We can only somewhat understand a beehive by considering it from an external point of view, and the system is still impossible to predict. The honey outputs of two beehives located in the same area with a similar number of insects may be radically different. Seemingly healthy and prosperous hives will collapse suddenly and for no apparent reason. Sometimes, the bees swarm unexpectedly from a well-maintained home to set up a new residence elsewhere. Bees have existed on this planet for more than 100 million years, and Western scientists have intensely studied hives since the eighteenth century. Yet we still don’t completely understand these complex adaptive systems.


Nevertheless, it’s essential to recognize that bees, like the components of other complex adaptive systems, pursue an overarching goal that drives the entire hive’s behavior. In this case, the survival and propagation of the species is the eternal, top-level mission statement for every beehive. And knowing the priority of a complex adaptive system and assessing it from the outside gives us some tools for understanding it.


Unlike simple systems, explaining the behavior of complex adaptive systems does not involve solving “tame” problems—complex adaptive systems are mysterious. No matter how hard we attempt to discern or predict their behavior, we can’t. Unexpected things happen, both good and bad, and these systems are prone to scale, positively and negatively. Like a beehive, any complex adaptative system that appears to be functioning predictably can collapse for no apparent reason. Another one that seems to be faltering will suddenly scale up exponentially.


It’s clear why complex adaptative systems serve as a model for all human organizations, whether a family, sports team, business, or military unit. Every group has an element of mystery to it, and bringing people together to accomplish a goal is a blend of art and science, where the former predominates. It’s why so much time and literary space is devoted to the “art of leadership,” because both leadership and art of any kind are difficult. And since all human “systems” are complex, adaptive, and can’t be understood through reductionism, there are no prescriptive, cookbook-like leadership or organizational solutions that always work.


Take sports, for example. On paper, the skills of each individual may point to creating a championship team or even a dynasty. The anticipated outputs are straightforward: the number of games won or lost. However, the efforts of the best scouts and front-office managers often come up short, and examining the roster doesn’t result in an accurate prediction of performance. How teammates interact is an X factor with unnumerable variables, from individual skills and experience to injuries and personalities. It’s not unusual for a dream team of superstars to get beaten by an opponent made up of much less capable players who overcome their individual shortfalls by working together effectively.


There are many examples of complex adaptive systems displaying their full potential when the parts synchronize. A classic example cited by systems scientists is a flock of birds as it swirls, dives, or ascends in unison. From a distance, this behavior can look like the smoke from a fire, twisting in the air with the wind currents. Within the flock, each bird acts on its own while following broad rules of behavior in relation to the others around it. The system’s behavior can only be understood by observing the results of the whole, not through scrutinizing an individual bird. Schools of fish, grouped to travel and avoid predators, behave similarly.


Great jazz bands are a stellar example of a complex adaptive system. Jazz musicians may have a lead sheet that outlines the general structure of a song, but they are not bound by carefully crafted sheet music, with a conductor directing the band. Each musician, to varying degrees, acts on their own according to their skill and surroundings. Everyone interacts with the others, playing off one another in tempo and volume. With time and experience together, the players in a jazz band anticipate what their colleagues will do, and this ability drastically improves the music. The output of the parts and the whole is harmonious and beautiful.


Contrast jazz to classical music. Symphony orchestras operate based on centralized control, having been engineered by composers to behave as simple systems through scripted sheet music and a conductor. Top-down order prevents the chaotic cacophony of all those musicians doing their own thing. Since symphony orchestras are a simple system, we can understand and anticipate their behavior by examining each player’s sheet music and assembling all the instruments. Orchestral musicians are talented, and the orchestra’s output improves if each player can coax the best sounds from their instrument, aligned with the scripted music. However, each individual is not free to act in unpredictable ways. The system may be comprised of many humans and be complicated, but it’s still simple.


LINEARITY AND NONLINEARITY


The mathematical constructs of linearity and nonlinearity align with the models of simple and complex adaptive systems. Simple systems have linear properties and behavior, whereas those of complex adaptive systems are nonlinear. The latter is one of the crucial aspects of human organizations.


Linearity is easy to understand and is defined as “the extent to which any effect is exactly proportional to its cause.”%12 For every input, the output of a linear simple system is directly commensurate and knowable. Consider the automobile engine: The amount of gasoline that passes through the injectors and into the cylinders is directly proportional to the power demand initiated by the driver applying pressure to the gas pedal. Through the subsequent interaction of all the parts of the engine, plus accounting for the specific losses due to friction, the power output is knowable. It’s directly related—linearly—to the amount of gasoline and air provided as fuel.


Grasping simple systems and linearity is an important step in understanding the differing properties of complex adaptive systems and how they model human organizations. The value lies in how simple systems directly contrast with complex adaptive systems. Western mechanistic thinking predisposes people to consider the world in simple system terms and dismiss the complexity and art of human organizations. Unfortunately, the world doesn’t work that way.


Nonlinearity is “the quality of a function that expresses a relationship that is not one of direct proportion.”%13 Nonlinear systems are not subject to simple cause and effect, and the output of complex adaptive systems is not the additive product of the individual parts. In practical terms, this means nonlinear systems can scale results exponentially. Moreover, both positive and negative scaling are possible, sometimes happening due to outlier events, or what author Nassim Taleb labels “black swans.”%14


[image: ]


Nonlinear complex adaptive systems are also subject to what’s known as “chaos theory,” where “behavior is highly sensitive to slight changes in conditions, so that small alterations can give rise to unintended consequences.”%15 Scientists first recognized the ideas supporting chaos theory when they tried to harness emerging computing capabilities to predict the weather. They attempted to capture current data and extrapolate it to forecast conditions days or weeks ahead. The scientists assumed our environment was highly complicated but still a simple system subject to straightforward cause and effect. Predicting the weather would become possible with enough computing power to manage vast volumes of data.


Unfortunately, these weather prediction efforts failed spectacularly. Meteorologist and mathematician Edward Lorenz began his attempts at using computing to predict the weather in the 1950s. His hypothesis was that data gleaned from observations could accurately predict future conditions. However, Lorenz concluded that straightforward forecasts were impossible because he discovered climate is a nonlinear system. Actual observed outputs from inputs varied radically, and these variances were based on the slightest deviations in initial weather conditions. Two rainy days seemed nearly identical, but many subtle differences made reliably predicting what would happen from a similar baseline impossible—and sometimes, the outcomes were wildly different. The distinctions in initial conditions were so slight as to be almost imperceptible, causing him to title his landmark 1972 paper “Predictability: Does the Flap of a Butterfly’s Wings in Brazil Set Off a Tornado in Texas?” His observations are the source of the term “butterfly effect,” and Lorenz is also known as the “father of modern chaos theory.”%16 


Weather is an excellent example of nonlinearity and complex adaptive systems because everyone gets it. All you need to do is watch the local news for a few days and compare the predictions with reality. Forecasters will be wrong as often as or more often than they are right. Nonlinearity also highlights the limitations of climate science and the Theory of Anthropogenic Climate Change (climate change resulting directly from human activities). Whatever the scientific consensus, and wherever you stand on the issue, extrapolating what the climate will do over decades—in a far more complex system than local weather patterns—makes precise projections impossible. Our local forecasters can’t predict the weather three days from now. Yet, many people have intense certainty about the extremely complex models and decades-long projections of climatologists.


Human organizations are subject to the same complex-adaptive-system characteristics as the weather. We can generally understand the outputs and make some assumptions and predictions that have some value. However, the outcomes remain uncertain because of the systems’ nonlinearity and high sensitivity to initial conditions, putting the butterfly effect in play. Human organizations, their internal behaviors, and their resulting external outputs are highly unpredictable. They are complex adaptive systems, subject to scale with wide variances based on tiny changes in a group or its surroundings.


THE ROLE OF FEEDBACK


Nonlinear systems are highly sensitive to many things but especially feedback—responses to the system’s activities from the environment and other nearby nonlinear complex adaptive systems.


One of the best illustrations of feedback’s effects is feedback itself, literally. A band’s crew sets up the equipment before a concert, doesn’t get the modulation quite right, and conducts a sound check. The sound that goes into the microphone comes out of the speaker, where it enters the microphone again, except louder. The feedback effect is a nearly instantaneous, earsplitting sound. In this case, a nonlinear system has scaled exponentially.


Feedback from various sources also impacts complex adaptive systems, potentially causing them to scale in both good and bad ways. For example, compounding interest rates create an incredibly positive spiral for an investor—and a terrible one for a debtor. Feedback is one of the strongest influences on system behavior.


The extent to which feedback influences a system depends upon whether the system is open or closed. Open systems are those resembling what’s depicted in Boyd’s OODA Loop, where feedback is one of many inputs affecting observation and orientation. When this particular input is combined with the those of changes to the environment or competition, all the inputs are modulated by all the others. Thus, the resulting overall picture or understanding of what is happening in relation to the open system is close to reality.


The opposite is true in a closed system. Systems that are shut off from external inputs experience feedback without modulation, as is the case in the loudspeaker and microphone example. Without outside factors helping to maintain overall relevance, closed systems lose context and become less and less balanced within their larger environment. As another example, consider people who are closed off from the world in solitary confinement. They will talk to themselves, reason with themselves, and become more and more out of touch with the world around them over time.


THE BEAUTIFUL CONSISTENCY OF FRACTAL PATTERNS


Another aspect of chaos theory is helpful in understanding the behavior of complex adaptive systems. Over time and through multiple iterations, systems’ outputs develop patterns that scientists call “fractals.” Fractal diagrams seem like the work of an abstract artist who might be under the influence of hallucinogenic drugs. They look bizarre, though their kaleidoscope patterns can be beautiful.
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Since their discovery, researchers have noticed fractal patterns throughout the natural world as the repetitive outputs of complex adaptive systems. The leaves on trees, for example, grow in fractal patterns. The fractal growth is the output as the complex adaptive system absorbs carbon dioxide, water, and sunlight, processing these inputs into wood fibers and leaves. Snowflakes are another obvious example of fractal patterns appearing in the natural world. Fractals are so ubiquitous that it’s been suggested nature itself can be modeled as a complex adaptive system generating fractal outputs that are the building blocks of everything around us.


Again, fractals are the outputs of complex adaptive systems interacting over time and following simple rules that eventually result in patterns. System outputs can vary dramatically when only a few repetitions are considered, but the patterns are the result of many iterations over time. Fractals’ existence suggests that all complex adaptive systems, despite their mystery, have an immutable and consistent nature. In this manner, the behavior of human organizations, highly consistent over history, resembles trees and other natural systems.


If we look at the “forest” of human behavior and don’t focus on the “trees,” our organizations are highly consistent, which is why history is thought of as repeating itself. For example, empires rise and fall over time in what broadly appears as a persistent pattern. However, when we zoom in to examine individual entities at shorter intervals, there is significant variation. Nevertheless, fractals serve as a signpost indicating that there are some rules that play out consistently—eventually—despite the mystery and short-term disparity of human organizations (and other complex adaptive systems).


HUMAN ORGANIZATIONS AS COMPLEX ADAPTIVE SYSTEMS


The complex adaptive system model serves as a helpful model for human groups, from the smallest organization to the largest. Individual people, who are organizations of one but still made up of many parts, can be considered complex adaptive systems. The interactions of one’s organs and cells are unique. For example, two people of the same sex, age, race, height, and weight may experience very different side effects from the same medication. Humans are also unique in their orientation, ambitions, drive, and emotional makeup. Individuals act in unpredictable ways and, from a bottom-up, building-block perspective, the unpredictable nature of each person results in major differences in identically designed organizations.


A Marine Corps infantry battalion has three rifle companies that are designed identically, but anyone who has spent time in a battalion knows the character of each company can be very different. The same can be said for sports teams. Two basketball or football teams may be structured the same but behave very differently. The individual players drive this contrast.


The same holds for bigger organizations comprised of many people, from large corporations to national militaries, and even global political or economic systems. Large human complex adaptive systems are made up of many smaller complex adaptive systems of sub-organizations and individuals. For example, a company might have multiple divisions containing several departments, with every unit functioning as a separate system. Militaries may be composed of corps, divisions, brigades or regiments, battalions, companies, platoons, and squads, all the way down to the individual soldier. Each sub-organization of the larger one is another complex adaptive system.
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These multiple systems are “nested” within the larger entity. Nesting means the components are assembled within the whole and (ideally) working in harmony to accomplish its objectives. Returning to our example of a beehive, the nested systems are first comprised of various cohorts, each with different responsibilities that change as the bees age. Some insects directly serve the queen, others process nectar into honey, some defend the hive, and some gather nectar or pollen from their surroundings. Finally, each bee is its own system. These cohorts all interact, each within its supporting role, in meeting the overarching goal of the hive—the survival and propagation of the species.


In human organizational terms, a beehive would be considered a very “flat” organization, with one queen at the top of various task-oriented subunits. Hives don’t seem to have “middle managers.” And remember, even beehives retain some mystery despite centuries of dedicated research, and human organizations are far more complicated.


The nested systems in human complex adaptive systems vary significantly in size, scope, and purpose. They may be as small as individuals or as large as a significant portion of the whole. Smaller nested systems can also be formal, like a product group within a manufacturing company, or informal, like people drawn together based on politics, personalities, or other shared traits.


The concept of nesting within complex adaptive systems is crucial. It adds tremendous complexity to the whole as each subsystem acts according to its will, direction, and priorities. And the extent to which it occurs can spiral downward seemingly infinitely if you include the nested systems within each individual, from the largest organs to the smallest cells. Thus, coaxing a human organization to work in harmony—like a great jazz band performing well—is a significant yet essential challenge to master.


BLACK SWANS AND THE ENVIRONMENTAL CONTEXT


Nassim Taleb, the famed essayist, statistician, and former trader, introduced a crucial concept in his book The Black Swan: The Impact of the Highly Improbable. Taleb defines black swans as unexpected events with effects so extreme that they render all other events and activities non-relevant.


For example, many of us feel pretty safe driving to work every day, and the cumulative probability of an accident, based on past data, is low. Nevertheless, one fatal car crash renders the statistics irrelevant—its effects outweigh all previous observations. Black swans may be unlikely, but they are a significant factor in our complex adaptive systems environment and the product of nonlinearity. In contrast to a linear system’s typical bell-curve-probability distribution, with the tails approaching zero on each end of the X (horizontal) axis, nonlinear functions have “fat tails” on the ends of the curve. These tails visually depict the possibility— remote yet still present—that events will occur many deviations from the mean, having an extreme impact on the overall system.
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One of Taleb’s more famous illustrations of the black swan phenomenon is an allegory about turkeys on a farm. Their imagined “leadership” attempts to predict the future through a linear extrapolation of data gathered from the known past. The turkeys collect daily information over a year of a farmer providing food, water, and shelter while protecting them from predators. However, nothing in this data they use to predict the future gives them a clue of what happens the day before Thanksgiving, when all the birds of a certain age are rounded up and shipped off to slaughter. The turkeys, previously secure in their existence, experience a black swan event—they never saw it coming. And the pre-Thanksgiving massacre is an event of such magnitude that it renders everything else inconsequential and all prior data irrelevant.


Taleb asserts that black swans happen rarely to specific systems but often enough in our world to have frequent and significant impacts. Ironically, the systems we build that trend towards centralized control often result in greater exposure to black swan events. Centralized systems will cover up or mask weaknesses by propping up failing nested components until the entire organization can no longer sustain the charade. They are what Taleb describes as “fragile” to black swans. When he worked as an options trader, Taleb uncovered signs of fragility in the financial markets and then bet that uncertainty would occur. He failed for a long time, but his bets eventually paid off spectacularly, making him a very wealthy man.%17 


RESILIENCE AND ANTI-FRAGILITY


Taleb introduced other concepts complementing his idea of fragility in complex adaptive systems that will be helpful when we dive deeper into human systems. Organizations, he held, rest within a spectrum of fragility, resilience, and anti-fragility.%18 


There’s a simple litmus test to understand whether an organization is fragile, resilient, or anti-fragile. When it is exposed to a black swan event, what happens? Fragile organizations break or fail, resilient organizations survive, and anti-fragile organizations thrive.


At first, it might appear obvious that everyone wants to be anti-fragile, but it’s not that simple. Anti-fragility comes at a cost—and it’s often unaffordable. For example, an anti-fragile organization might stock vast quantities of a component to anticipate a massive shortage after a black swan event. However, this preparation—extra unsold products sitting on the shelves—will severely impact the bottom line if that day never comes. There are always trade-offs in planning and organizational design.


The U.S. Marine Corps is another example of an anti-fragile organization. Its doctrine asserts Marines must be ready to “thrive in chaos,” another way to describe thriving in an environment that’s changed due to a black swan. In the Marines’ case, war is just such an event, and individuals and the Corps are “anti-fragile” and succeed in conflict. The Marine Corps is also very expensive—made to be effective, not efficient—and a cost center. In other words, it consumes resources and produces nothing of commercial value. Businesses, which have to be effective and efficient, can’t survive as such an anti-fragile organization. The best that companies can strive for is to strike a balance and be “robust.”


“LUCK” IS ANOTHER WORD FOR “UNCERTAINTY”


The nonlinear nature of the world, a key feature of complex adaptive systems, means we live in an uncertain environment. The idea that the world is certain—a place where we can definitively expect and plan—is an illusion. One could even argue that the sun rising every day has exposure to uncertainty. The planet could, for example, experience a massive volcanic eruption that blots out the sun with ash and debris. Events with extreme consequences, like the turkeys’ painful lesson about Thanksgiving, can and do occur without warning. Taleb emphasizes that risk is in the future, not the past. And because we cannot rely on data-based linear projections to understand what’s coming, it’s impossible to anticipate where or when these events will happen.


Thus, people who experience a black swan event are often said to have had good or bad luck—a synonym for uncertainty. Someone who purchased Microsoft, Apple, or Google stock early in the game experienced a positive black swan event. The upside from those equities dwarfed the average profit expectation of similar investments in other technology companies, many of which failed. Nobody who bought these stocks on a hunch, through solid research, or even with insider knowledge had any idea they would scale in value as they did. The investors experienced extremely good luck.


Bad luck can occur as well, of course. Someone who opened a restaurant in late 2019 had no way of anticipating the COVID-19 pandemic that would prevent people from dining out. No amount of due diligence before starting the business could have accounted for this possibility, yet the pandemic was all that mattered when the restaurant failed. These people experienced severe bad luck.


The terms “luck” or “uncertainty” are complicated because they encompass a broad risk continuum. Former U.S. Secretary of Defense Donald Rumsfeld took some heat when he said the following during a briefing about the Iraq War: “There are known knowns. These are things we know that we know. There are known unknowns. That is to say, there are things that we know we don’t know. But there are also unknown unknowns. There are things we don’t know we don’t know.”%19 


Regardless of one’s view of the war or Rumsfeld, the statement is a great summation of many complex situations: The risk continuum stretches from known risk to known unknowns to unknown unknowns. In Taleb’s language, white swans are known risks, grey swans are known risks with significant consequences we fail to mitigate, and black swans are unknown risks with extreme consequences that we can’t do anything about because we can’t anticipate them.


One might say he had bad luck if he flipped a coin and called heads incorrectly. However, in that case, the risk (probability) is known, as are the consequences. The result would be a white swan, regardless of whether the person flipping the coin says they faced uncertainty and had bad luck. An example of a grey swan might be the chances a child plays with matches and burns a home down. This is a known unknown—unlikely but with extreme consequences if it happens. The fire may have occurred because the parents failed to mitigate the risk, such as locking away the matches or supervising their child. When the house burns down, it would be reasonable for someone to observe the homeowner had lousy luck. However, it would also be rational to suggest the owner could have foreseen the disaster.


What about a black swan event? Say that a man in Pennsylvania purchased some farmland. Five years after the sale, fracking for natural gas is invented, and someone discovers large shale formations under the farmer’s fields. The land’s value skyrockets, and the owner can sell his property and retire as a multi-millionaire. He experienced a positive black swan. There was no way for him to anticipate what would occur, and you could certainly say he experienced good luck.


What’s important in all of this is recognizing the role that uncertainty or luck plays in the world of human organizations. In the case of black swans, an organization can do everything right or wrong and experience an event that either ruins the enterprise or makes it wildly successful. Black swans are the purest of luck. A company may fail to mitigate or even encourage the risk associated with a gray swan, and, again, the results might ruin or make the entity. In this case, the “fat tail” statistical events are all that matter. White swans are obviously easier to manage because both the risks and outcomes are known or “bounded,” which is why we routinely purchase insurance to cover them.


Nevertheless, it’s crucial to understand that outsized causes and effects one cannot always plan for do exist, and they impact modeling all complex adaptive systems, including human organizations.


OUR BLIND FAITH IN LINEARITY


Taleb also asserts, based on observations, that people live their lives and view our nonlinear world through the lens of linearity.


Humans are predisposed to cause-and-effect thinking because it’s comforting, and Westerners, in particular, have a mechanistic worldview. We like to believe things happen for explainable reasons that we can link directly to a past cause or event. When scientists rapidly developed vaccines to combat COVID-19, a huge political divide roughly split our society into opposing camps. The first group included vaccine skeptics who decided not to get the shot. The other camp was populated by those who believed the vaccine was necessary, with many seeing it as the solution to end the pandemic definitively.


Occupants of the first camp had various reasons for deciding to forgo the vaccine, ranging from questioning its efficacy to viewing it as harmful. Much of the efficacy and safety concerns stemmed from the speed of vaccine development and health authorities forgoing the standard years of trials and testing. Those in the second camp almost universally expressed a “belief in the science”—scientists developed the vaccine, and they are very smart people, so it has to be good. Many people in both of these groups adhered to linear, cause-and-effect thinking.


“Belief in the science” is an interesting phenomenon exposed by the pandemic. Some people lack the resilience to function without anxiety if they fully appreciate how much uncertainty truly exists. These individuals want to believe there’s certainty in most things and man can reliably conquer and understand the world through science. In this respect, “believing in the science” took on many attributes of religion in an increasingly secular world. And many people of all political and ideological beliefs of all stripes—from hardcore liberals and conservatives to conspiracy theorists— tend to yearn for faith in something and want to believe they or someone else is always in control.


Westerners’ default approach to reasoning suggests that every effect has a cause that we can likely anticipate and handle. Thus, black swans, because they are so unexpected, cause an outsized impact on our personal and collective psyches. We build political and financial systems while assuming linear behavior and become blind to the potential for something to upset everything. Our efforts to optimize systems from the top down and continually make them more efficient actually render them “fragile” in the face of uncertainty, and subject to catastrophe.


In addition, our discomfort with doubt and a desire to maintain control causes us to explain away a black swan in its aftermath. We make soothing assertions that we could have seen it coming had we just been focused on the right areas. Humans and our organizations shore up defenses against something similar happening again, effectively closing the barn door after the horse has bolted. However, the true risk is not from an exact repetition of the same event because the conditions within the system have changed, and the fragility has been exposed and realized. The real threat is a new and unexpected occurrence. Even similar events will play out differently.


An example of this behavior is the response to natural disasters. When Hurricane Maria devastated Puerto Rico in 2017, it was a black swan event. It’s been described as a “100-year storm” a hurricane so unusually powerful one statistically shows up only once in 100 years.%20 For many reasons, the Federal Emergency Management Agency (FEMA), tasked with providing relief to the island’s residents, experienced massive challenges, and some people, for example, went many months without reliable electricity. Predictably, the narrative that developed after Maria was that FEMA should have anticipated this event and been entirely prepared. Subsequently, FEMA at great cost stockpiled goods to protect against an event unlikely to happen again. %21 


FOG AND FRICTION


Two more concepts help us understand the nature of human organizations and their environment: “fog” and “friction.” Both terms were first introduced by Clausewitz, the influential Prussian general and war theorist.


Fog is an excellent analogy for the uncertainty faced by human organizations. Just like when one is caught in a thick fog bank, it’s impossible to peer through the gloam to see a situation clearly. The dense mist is analogous to the ambiguity and doubt about the environment or an adversary due to too little available insight and information. Fog can be the product of too much information—when one has so much data that it’s impossible to process. It can also result from intentional deception.


Friction is the natural difficulty encountered while trying to accomplish anything. Clausewitz described this challenge as becoming exponentially harder in the chaos of war, but it applies to various human endeavors all the time. Murphy’s law—“Anything that can go wrong will go wrong”— is a “law” that resulted from experiencing the effects of friction. So is the institutional inertia that occurs whenever organizations try to get things done. Sometimes, simply getting people on the same page and working in the same direction is like herding cats. Friction is most prevalent when organizations try to act, but it can also happen as organizations attempt to collect and make sense of information. And it can definitely affect the speed of decision-making and acting.
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